Abstract. In this paper, obtained some new class of Hermite-Hadamard and Hermite-Hadamard-Fejér type inequalities via fractional integrals for the phyperbolic convex functions. It is shown that such inequalities are simple consequences of Hermite-Hadamard-Fejér inequality for the p-hyperbolic convex function.
The inequalities for convex functions due to Hermite and Hadamard are found to be of great importance, for example, see [DP00, PPT92] . According to the inequalities [H93, H83] ,
• if u : I → R is a convex function on the interval I ⊂ R and a, b ∈ I with b > a, then
For a concave function u, the inequalities in (1.1) hold in the reversed direction. for all x, y ∈ [a, b] and µ ∈ [0, 1]. We call u a concave function if (−u) is convex.
We note that Hadamard's inequality refines the concept of convexity, and it follows from Jensen's inequality. The classical Hermite-Hadamard inequality yields estimates for the mean value of a continuous convex function u : [a, b] → R. The well-known inequalities dealing with the integral mean of a convex function u are the HermiteHadamard inequalities or its weighted versions. They are also known as HermiteHadamard-Fejér inequalities.
In [F06] , Fejér obtained the weighted generalization of Hermite-Hadamard inequality (1.1) as follows.
• Let u : [a, b] → R be a convex function. Then the inequality 
and
respectively. Here Γ denotes the Euler gamma function. 
In [I16] , Işcan gave the following Hermite-Hadamard-Fejér integral inequalities via fractional integrals:
→ R is nonnegative, integrable and symmetric to (a + b)/2, then the following inequalities for fractional integrals hold , that is, w(a + b − x) = w(x), then the following inequalities hold
(1.8) 
If the inequality (1.9) holds with "≥", then the function will be called hyperbolic p-concave on I.
Geometrically speaking, this means that the graph of f on [a, b] lies nowhere above the p-hyperbolic function determined by the equation
where A and B are chosen such that H(a) = f (a) and H(b) = f (b).
If we take
for any t ∈ [0, 1]. We have the following properties of hyperbolic p-convex function on I. 
The function f is differentiable on I with the exception of an at most countable set.
(ii): A necessary and sufficient condition for the function f : I → R to be hyperbolic p-convex function on I is that it satisfies the gradient inequality
for any x, y ∈ I, where
A necessary and sufficient condition for the function f to be a hyperbolic p-convex in I, is that the function
is nondecreasing on I, where a ∈ I.
(iv): Let f : I → R be a two times continuously differentiable function on I. Then f is hyperbolic p-convex on I if and only if for all x ∈ I we have
For other properties of hyperbolic p-convex functions, see [A16] . Consider the function f r : (0, ∞) → (0, 
for any x > 0, which shows that f r is hyperbolic p-concave on (0, ∞). Consider the exponential function f µ (x) = exp(µx) = e µx for µ = 0 and x ∈ R. Then
If |µ| > |p|, then f µ is hyperbolic p-convex on R and if |µ| < |p|, then f µ is hyperbolic p-concave on R.
Hermite-Hadamard and Hermite-Hadamard-Fejér inequalities for hyperbolic p-convex functions. In [D18a], Dragomir obtained Hermite-Hadamard type inequality in the class of hyperbolic p-convex functions as follows
Theorem 1.1. Assume that the function u : I → R is hyperbolic p-convex function on I. Then for any a, b ∈ I we have
Remark 1.1. Note that, if p → 0 in (1.11) we get the classical Hermite-Hadamard inequality (1.1).
Hermite-Hadamard-Fejér type inequalities in the class of hyperbolic p-convex functions was proven in [D18b] : Theorem 1.2. Assume that the function u : I → R is hyperbolic p-convex on I and a, b ∈ I. Assume also that w : I → R is a positive, symmetric and integrable function on [a, b], then we have 
(1.13)
Main results
In this section, we formulate the main results of the paper.
2.1. Fractional analogues of Hermite-Hadamard inequality for hyperbolic p-convex functions. Our first observation is formulated by the following theorem.
Theorem 2.1. Assume that the function u : I → R is hyperbolic p-convex function on I. Then for any a, b ∈ I we have
where
Proof. Let us suppose that all assumptions of Theorem are satisfied. Let us define the function w of Theorem 1.2 by
Clearly, w is a positive, symmetric and integrable function on [a, b] . Moreover, for all x ∈ (a, b), we get
Moreover, we have
Therefore, from (1.12) we obtain inequality (2.1).
Remark 2.1. Inequalities (1.1) and (1.5) are special cases of inequality (2.1).
• If p → 0 we have lim
. In this case, inequality (2.1) coincide with the inequality (1.5); • If p → 0 and α → 1 in (2.1), then we have classical Hermite-Hadamard inequality (1.1).
Theorem 2.2. Assume that the function u : I → R is hyperbolic p-convex function on I. Then for any a, b ∈ I we have
Proof. Suppose that all assumptions of Theorem are satisfied. Let us define the function w of Theorem 1.2 by
. Therefore, from (1.12) we obtain inequality (2.2).
Remark 2.2. Inequalities (1.1) and (1.5) are special cases of inequality (2.2).
• If p → 0 we have lim 
3)
Clearly, w is a positive, symmetric and integrable function on [a, b] . Moreover, for all x ∈ (a, b), we get w(a + b − x) = w(x). Moreover, we have
Therefore, from (1.12) we obtain inequality (2.3).
Remark 2.3. Inequalities (1.2) and (1.6) are special cases of inequality (2.3).
• If p → 0 we have lim The following theorems are proved similarly.
Theorem 2.4. Assume that the function u : I → R is hyperbolic p-convex on I and a, b ∈ I. Assume also that v : I → R is a positive, symmetric and integrable function on [a, b], then we have
Remark 2.4. Inequalities (1.2) and (1.6) are special cases of inequality (2.4).
• If p → 0 we have lim In this case, inequality (2.5) coincide with the inequality (1.13). In this case, inequality (2.6) coincide with the inequality (1.13).
